D
espite the vast number of best management practices designed to minimize P loss from agricultural soils, P transport from agricultural areas continues to be an important environmental issue. A variety of chemical soil amendments including aluminum water treatment residuals (Al-WTR), a by-product of the drinking water purification process, have been suggested as means of increasing P retention by the soil, thereby reducing P losses. However, one concern of the agricultural sector in using amendments containing Al is their potential negative effects on crop production due to crop P deficiency and potential Al toxicity.
Despite the significant body of literature on the ability of Al-WTR to sorb P, most of these studies have taken place in a laboratory or a greenhouse under controlled conditions. These methods are reasonable approaches to make initial evaluations of the tested material; however, because crop responses to Al-WTR application are expected to be affected by the experimental conditions, it is critical to determine the effects Al-WTR will have on soil P movement, plant P uptake, and possible Al toxicity under field conditions.
A recent two-year study published in the May-June 2013 issue of Agronomy Journal evaluated the impact of Al-WTR application on soil P responses, leachate P concentrations, and bahiagrass (Paspalum notatum Flügge) yield and nutritive value. Treatments were a factorial combination of three Al-WTR levels (0, 35, and 70 Mg ha Application of Al-WTR effectively reduced soil waterextractable P and Melich-1 P concentrations and soil P storage capacity, particularly in the surface horizon (<15-cm depth). No effect of Al-WTR application was observed on Mehlich-1 Fe concentrations. A linear increase in Mehlich-1 Al concentrations in the surface horizons was observed as Al-WTR application increased. Leachate P concentrations decreased with application of Al-WTR. Soil disturbance due to incorporation of Al-WTR resulted in horizontal P transport in the soil.
Forage yield was affected by Al-WTR only during the first year after application when the amendment was incorporated into the soil. This result is believed to be due to disturbance of the bahiagrass stand by disking for the amendment incorporation and not to the effects of the Al-WTR. Tissue NDF and CP concentrations were not affected by Al-WTR application for the duration of the study. Tissue analysis did not show enhanced accumulation of Al, and accumulation of Ca and Mg was not restricted. This suggests that application of Al-WTR has no impact on cation accumulation by the plant roots. Tissue P declined with added Al-WTR, but concentrations did not drop below the critical level for bahiagrass.
One of the issues associated with Al-WTR application is a potential Al toxicity to the plants and restriction of root growth. Although this study did not attempt to measure root biomass, the results suggested that forage DM yield and Ca and Mg accumulation were not affected negatively by the levels of Al-WTR application used in this study. Decreased root growth can result in less nutrient and water uptake, affecting growth and yield. This situation may have the potential to develop after high levels or repeated Al-WTR application; therefore, forage and soil need to be continuously monitored to assure that nutrient deficiency, particularly P, does not develop with time. Data indicate that Al-WTR reduce P mobility in Spodosols with no impact on forage responses except for a light reduction in yield in Year 1 if Al-WTR was incorporated.
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